<i9>0*H4$f&r (jp) 02) £r ^8 4£ fH= 45t Wi (a) aimwmm&mmn 

#|P§¥9- 101517 

<43)4tfBB ¥fiB9¥(1997) 4^158 











Vj- U £ x* 1/ looO 


0 1 u 


VJ \J £u V 


1/1335 5 10 






G 0 2 B 


5/30 


Cr 0 ^ r l/loo 


c n a 


U ^ x* 


1/133 5 0 0 


























(22)fflBiB 


8^(1996) 7 £25 B 




*Rjfr*ffitTfj* ittLWWTl 5 #33^ 






(72)36W# 




(31)«5te*£®#^ 


4SJH¥7- 197394 




Mjm=FftmBjmm e-s- 3m-mm 


(32>«5fcB 


¥7 (1995) 8 £ 2 0 








f t p i 


(7?jS£HB^ 










a ftJB^frffr m K*Uit! ffl 6 — 8 — 3 35— 








i— r k 7 y a wj\iwtLn 






(72)^5W# 
























(74)ftl!A 












(54) 








(57) 


(»jEW) 






[HUH] JK^&AfBI 

















imk^St] «*5^*rWMRMK:*5y^"C10 0* ~3 
0 0° ©y-f* hia?"J$-e:fcSTNjRft-fe 



9-1 01 51 7 



1 

[ff*«i] M^SSWtfc'^tioo 0 ~3 
0 0° hft^^ hE^lJ^fcSTNjSit 

^t, ^^-)r/KDWI!){c:iea$Hfcl>pj-cDii^;tgt, 

b hmmz l#cXI±«S^ffi»Lfc7^Attfli®S T 

SK^i&ifi. Srftil©^:^© y -i /v A 4 1 Kft®. £ -t3rT 4 

Bo 

ltt*«3] 7 4/VJ*%*m&mWi<»2 5 B C\lL&ttZ>)) 

^f-> 3 yt»t5 8 otKfcttS y v-a ^© 

fSfc^R 80/25 *S'fe/l' , t'©«Si©Tc 

W*?( 2 IBttO ft A^^KIE. 
[$Cl] 0. 005Tc + 0. O6SRg0/25 ^0, 0 
0 5 T c + 0 . 46 #>oR80/25 < 1 

^7='-->a v-natt-a 8 cctctsit?) y ^f->a 

^-ffc^R 80/25 fKftir/V-tfW^BCOT c 

[ic 2] 0. 005Tc + 0. 1 5^R 80 /25 ^O. 0 
0 5Tc + 0. 3 3^OR 80 /25 <1 

[0 0 0 2] 

[t£*©gfl?] Sib*©n-s«, xti^-y^ 

3>t'a-:?- !7— h'7°n± -y-y— , -r-^iSjfc^© 
iCftfflLTl^, L^L, STNIlIISfM^lffl 

[0 0 0 3] ^CT\ «wa5Mt««tTe 

[0 0 0 4] Uft>Ufc:Pe>, ^**^»47-f/vi»)t# 
©to A n t ©?BaN$"l4©iftW;: «fc 9 x K<SS.fci3V*"C 



ofc. i-*fo^>, Stt. *B«T*J*:W4An«rfcoffi$H^ 

©MS^-fk^^ l < /Jn $ < , r ©#t4©a^tc «t 9 
© y ?f-va y©attti 5 l^5tfe> sajnet 9 

te&es #*>ofc„ 
[0 0 0 5] r.Hb«5raJB*»ft-t-**jS&i: Lt> f£ 
5fE, T^y/v^7^/UA (jJ? y ^ ^ ^ y ^m* ^vK P 
MMA) SrffifflLfct©f±*n bhX^Z (#i¥6-2 
743 3f&S) o L-*»U PMMAfcffiofcfltfiUS 
20 y <?^-i/g >-©JaS^t4/!i s PSbixT L* 

5 , y -v- S #©« ffitFr^'h;* v ^it#>7 4 >vK%miL 

*mmm < * a , a£A t ^F«3t*s a fc 

ofc. 1$M¥5-2 5 7 0 1 3-§^«tttW^T- 

l-zzt\z£yi<Lmmy'(*J**m?>^t&§zm£hr - 

30 StfC*sfe-f, i?©J:5/fi|#14SrW-t-5ia^-®S^ - 
[0 0 0 6] 

««i-5.^iSrlo©@Wii-5o 7^/uA*¥ 
b\z& 9, JS«5ffl©M^-C-J; 9*^Ste©i« 

Z>z.b*g#)b-r?><, 
[000 7] 



*# 68 s ? 9-101517 



3 

d) ©iStti, «*3t** ; F-4'©«i6IM£*il5l«jt 
©lfl^W4£#o««3!i«$H-iS ft SrtooW^© y 4 

[0008] i-4*>*>» *»ce-t-«we*> 

So 

Cl] «*^f-SrPia;«M»c*i^-Cl 0 0° -3 0 0° 
(D-yj* hftX*v4 x hSS^iJ^-erfcSTNSSeft-t/V't, 

tt»ft*/w©wflSfc:eit Sftfc i , 7 w * 

A*^la£«&«ft*A'£«ft«©W©4>4< t fcjf 

«o»c i tfcx»±*sfctfciB« bfc7 ^ /v j»mmm s t N^d 

[0 0 0 9] C2) 7-f ^A3fc!^&filrffiSHR©y ^-T-V 

$ < 4 5 r. i: 5r#m b 1"5 C 1 ] K«©?^f B S 

[0010] [ 3 ] 7 4 ;VJ±%mmW$LO 2 5 KtS 
tfS y ^x-->3 ^(cM-f-S 8 O'ClcjottS y 5*f—>s 
a ^C0^b*R 80/25 (3S 

b-t-Z C2) flSft®ttft$*S1t. 

-0 .:.: 0 ; 0i-5dT.G + 0, 0 6. S R 80/25 S O . 0 . 
0 5Tc+0. 4 6 *»oR go/25' < 1 
[4) ; 7^Vl>i,^^fiCffiH«©2-5 , Cfcfctt5 y ^x- 

v-a 8 CCtcfcits y ^f-/3^ott$ 

R80/25 * s > ^S-fe/VfWJKftWT c ' 
[2] *B#4)ttft$*£B. 

[fc4 ] 0. 0 0 5 T c + 0 . 1 5 S R80/25 ^ 0 . 0 
0 5Tc + 0. 3 3 d^OR80/25 < 1 
[0011] 

W1--5. #»W©«ft**lirHc/B^3»ftJBH::*— 
— y<(?> Y^y^yyWL^Tim^m^h^r. Z. 

<DWr-&, Mitrnztemzwrizumzntz 1 *r©awm 

^£10 0° ~3 0 0° £-r*tfif.fci\> rtv«ioo° 
:fcmvt*fttottW&!*&ft.&&Zii: ^tlSiaD u t yt* 
©^WIHHiSrUfcKoavh^^ hit<£>[6j±#'>4 
< x ig(C3 0 0° SriUjtSi; t7fyv'^3fc«rtat 

[0 0 12] £fc, ifci&ewy ^x-v'a >-a s #f£0. 



4 

4Mm~l. 5 ^ mi: t©^J f ^feo 

O NNfOfetB.i^JI6d>e> *i6 £ 4 9 > 6»S*i: 4 tUc 

!)^f->3>li0.. 5/zm~l. 0 
Mini: ZtlZZbiW* 

[0 0 13] ±|B«ftJifc^Lfc«ft*/V©a&fc«Ji!J 

*ffi}£> 0fS<O/^^— =.^?£ti1t I TO 
( I n 2 O3 -S n0 2 ) , Sn02 fOlitiiSg 

[0 0 14] Sfc, ^canicttv^tt, &«K:JSXT« 
20 *S<D_hXfiTf-S i0 2 , T i 02%f<V&W&. fatem 

m. ®ytm, sat*. ^tmmmm^^tixhx^\ 

0*w^ Yy-i y"Vi<DWMtf&J&£fr. ^Jjcomm^- 
(i, r^I3?t5 J: 0 0*©^ h7/f 
U&mf&£*l. 6 4 0X40 0 KyhOj: 5 4***5* 
$tv5<, rcD6 4 0*0^. h7-r7°^ofl;1l5: 

3*l»t LT 1 9 2 0*©^ h7-<^0««li: 
L, RGB©*7-7-f/V^-?:gaiLt7;v*7-f 
6 4.0 ^-0-0 ■■l«»;Js,<Q'^*%#S.-«l..fc-fe-3?#J^-..=:, :-. 
30 [00 15] ^CDS@#^OS^*ffit-(iSffi§T7 f 
^^$tufcjKy^-5 K, ^yT^WDKWftifS" 
HfcS i 0§?©)«35>e>45BBl6lft!l»l(l*s^riiS*t5. * 

»JBIi:©WtStglWffi#&Wit©7t«)KiT-i 0 2 . SiO 
2 . A 1 2 O3 4*©|fejik«!S:aa:itfc9, S?^II11(-A 
U Cr x T i<ff©(Sffiftt©y — K««Sr#8S!Ufc9, 

40 [0016] a^fir ©S««0^ffla^>4 < i fc— 

[0017] **wt?w:jSia®T?'t)Ritsi-c'bffeffl^r« 

-a-(i*«i-7t^SrB2B-t-5ni:* 5 »*Uv\ 3t» 

\z.h&%<fc*?i>y-y 4 »$-*Wm^xh^\ $b 
so mz.tZMKWkXi&b Z.b hX£Z> a S7fc®i3rffl 



t#Bfl¥9-101517 



5 

[0 0 18] SfeKx *&WX*tt. #7-7 4^?--$: 

4<x J;^&47j7-^fl^«ei:45„ JM£ttlc 
tt, m®©T«c^j&^Tt>J:^U m@©±fl!lic^ 

AP Lfc <0 , Xtt#^rc>feft^*^W-T 2> RPJ! 9 

5<, *^wtt> r©«5jMc38E©$:&&«4fc>4i^*6ia 

[0019] HI l tt#38W©*i&*^3£11©S*to4 l 

K^f-^*Si7 -r/i-'A H3'f-v'3 y©^#t££ril 
ftttiHjKfi, T c^s o°C~i 3 otroSsiroM^U 

4«±7^/WA^^4tB^5r^bTI/^c 5, 6 Ufa 
£ixfc I TO ( I n2 O3 - S n02 ) . S nC>2^© 

mwmm. 9^ lofi^y-r? k> *yTs v&om* 

fcElRHMWK. ll> 1 2f±»Wm«*aftfMWRi:© 
WJE^.M^WJt^**E^Kt-^K»iA*'$ T i 
O2 x S i O2 > Al 2 O3 m<0$&mWk; 13{iZhh 
2 f£©S;& 1,2 <Dmm &i/-7^TZ1t&(D*S-Jl'Wi 

[0020] ft*. 7 ^ ^MrfltStKJMS^StBtt. 7 
-f /wA^fe^tetBfetCTjf y Ttf*— b© <fc 5 ^±'^lcBiJ 

+©i£,ft i7-f /WA^t^&ffi-KcO^T-fc S 1 © 

A n©ifi&*RM4©it^J: !9 , BJat-*JV>T y — v-3 
y©^lil:©a^<J: !)3yh7^ N©teT^dSjgr 5^: 

5 fc » . fflMK£!ffi*H : -ffii5l Srte©SS^ 7 -f A if \z 
55-»§*fc7-<^7t^ft*a^ ; KSr^L'^. WWiM 
^f*fi»±fll*.w« l 6ttSr*i-^ yyvXSr'fe*^ {MM 
©ft^ftasistfi?^©^!!! £ lRl#t?fc 5 r. <t ^s*p e>H 

[0 0 2 1 ] Ld>U fi!l*S!W^ : f*fi¥*T?7-f /UA 

3t^ft*ass«s:^j*i-4 1 s #y ^-©w±*»e>7-f^ 

^^©MfM r * * .t*if*4 fe 4 v 'If oIMMKjP 



cd £ f y a vtt7 -f /^3te#(fcfB3fclse *is& 

<9#^-£12|p]$-fr4< tfc, 7-f;wi.?:f#t5r tic 

ateHTOft***.* - 1 -e y ^-r- v a >-©ta£#i4© 

[0 0 2 2] ^tffll^tlSll^^-f^J: L 
S©fflJfC*#«rt*K-^tt0^biJjBr. & 4v S*#^ 

-CfiMSbta*^ fc SSSilSV SB t < ffl ^ 

WkiaSi: 0^2 50tWtL<, 90t 

[0 0 2 3] r^fcwlfe#Srg|fci-ia^i: UTtt, # 
y*-^— /-Ky^^v, sKyryu— ^y 

S'ttx jfiKl±#!l*-#*-h, ^y^/^v-. 3 
30 *L<x L< (45 ~ 2 O-CfcSs— :•' • 

[002 4] fetus W3HHJr*-i- UTtti 
^co«jtt LTte/- y u— b^x y i/- 

iff* *«i!fiv^^ yyvsi±^oto5* s {e 

fCl d>fe 1 0*T?©T/l'^rV'VSXt4T/Wdr^>'3i— X 
[0 0 2 5] iSMc, K^jKfiis^tfeufciai^F-7-f 



4#ga i F9-101517 



(5) 



4 /UA0jfflK^tt8ffi£> h-tS&M*** b 
ate, @^Jg^i!Si»L^fc£j5»fcWLfflL7^vAK: 

[0 0 2 6] j&R«:7 -f /wA^p^.t/i^ feffi#-r2> t 

A©^f->3 i/(7)^^*^J; t9jgS^^H5 
9 O'CW-htfW^b^o 
[0 0 2 7] *&WIC£^X, J!SV^a^ia^*5^Tfa 

«t-e#5o Z<D£?l,ZLXmi&MmK^^Xm£k%:^ 

. [gc3-) N Cic4) cd§|##/&3£-1-3 J: 5 KKJfrt" so 

ff4U». **S> 7w/WA 7 t^i=l : iM«Sr2«C~5«C 

(1) ltSc^-f^ifJ 2tfc«±«fflL.^*ds* • 

#*MH4#ft<fc3s (2) tewmffittcoiav^^vw^ 

y y btfhz. 

[0028] 40 

Jt««ll 

S&— ©3&Ki Lt> #5*S«:fcfc:KttS>ix/t I TOI 

S i0 2 KiJ:5«»B6ihffl©J6*W)tSr»fiRU, ^y-f? 
K©^--^-3- KSr^lfy^- h U ^.iv&y 

l w^-tStE^-t-5J:5^^ h7^7 , tl^^-=^ so 



us io 2 ©*&*w&»j*u #y-f ? K©t-^-a 

0 ° £ fc5 «£ 5 1-7 * ^ fel^#J»«l^^ LfcS 
[0 0 2 9] r©2f£©S^©)lBa£f-/M*T*v--/l' 

IEcD^tV s^ffoft (T c =110*0 5rftALT2 

4 0° »*i,©£fe*/y©IKiftJii:)6i5J:5JwU, SAP 
SrWihbfco r©*JS^J»?SS®»y ^f-Va >i42 
5tf8 8 0 nm (iMf 5 9 Onm) T?fcofc 0 tK 

y h (*AK, i&.&^^-r h c i 4 o 

0) Srttft^f fVK 2 0 w t %K45 ± 5 t**U 

5 0 Oym^rt 5'7'©7.7 , !)-^-<t 9 h U7 
^/VASr#fc. #btu^:7>f/PA*l 8 CCTfl. 2{g 
tffi#Lfet:?.2 S'GWHf-v'gy^a 9 7 n 

#fe*lMt££r8 0°C{cJP^L-Ct y ^X— v'a ^©fft 

KilLfcH-e*«. 1» 2 f± 1 xtcoffi|ft«. 3ttJfcaVfe 
/K 4f47^/VA3t#ffiffiH*gt?fc5o 0 2© (A) , 
(B) \±±.frbtt±M<Dfaftfo<ofa%%&jfa. 7^ 

a ft^tais© * ±<u ©sni^ ©* 

[0030] ifoftJf ©±fl!l©fi£fi:*H : - is©ft 

1 8 ©fttt*lR|)i»-*>^T««)flS3fc«©«3ett-l- 9 ©*|61 
© 1 8 0DStt*-(6]^fe^-7tTW©M7t«© ; a®*f ; K2 0 

T'CO 0 x , 8 2 < »3> 0 4 (4^^-?:*^ 13 0° , 10 
0° . 4 0° ; 1 0 0° XhZ><, 

[0 03 1] MMM l 

/«P*tB(5»ja**6 enctffcofc. ) t/ify*-^ 

- h (*AM : Bli6<6^>'9-f h C 1 4 0 0) £**Jt 
-C7 : 9 5iR#L, I^tl^Ift/f-l^yl: 

2 0 w t <t 5 Jc»«|Lfco #bii/*L»«Sr 5 0 

0 um*c J rv7°V>T7°l)'!r— 9— hL7-f/w 
A^rWfc, #fetufc7^/VA^r l 8 0tT*l. 6^f}cjg 
»Ltir5, 2 5°Ct 8 0 < CiriC*3lt5y^f ? -v'3 



$#^¥9-101517 



(6) 



9 

^**h-P*T/3 9 7 nrai 3 2 7 n mCDmft^W&ftW 

[0 0 3 2] CKDy^ /Pis^^4ffl^4KS:Jt^Jl iW 
flSfce 1 , 0 2 , ^3 * 6 4 tt^tl^tll 3 0°, 10 
0° , 40° , 100° JttfcOTl £|13«cDi|iJ5t£ 



10 

r t», l/32Duty-l/7B i a st 

[0 0 3 3] 
[*1] 









2 5^ 


5 CC 


8 0"C 


2 5"C 


5 CC 




tttiffll 


30 


6 


3 










3 0 


24 


24 




n 





[00 34] 



[02] ±d»e,*fc±«AtJ«T«ott*5>^-©fttt*' 



1 u%m 

2 m?m. 

3 8£ffH?/l' 

4 • • • • ■ • 7 

6 jj^^mm 

7 i§wm® 

s mmmm 

i o ; mtimvtm 

1 1 

1 2 *foftJg 

13 ty—frM 

1 .4,v.-:« -J[M,H.v^r-. 



[mi] 



a. mtiv 



c 



' — 




1. fiXG 

5. ff^ZlJS 
7. SWIS 

11. ess 

9. sfttosm 

1 4. Se B eI 

1 3. *-;HR 

1 o. eftM 

1 2. »«e 
s. ante 

6. 

2. flttS 



$511 ¥9-1 01 51 7 




V 



Searching PAJ 



1/2 i> 



PATENT ABSTRACTS OF JAPAN 

(11 publication number: 09-101517 
(43)Date of publication of application : 15.04.1997 



G02F 1/133 



(21 Application number : 08-195994 
(22)Date of filing : 25.07.1 996 



(71) Applicant 

(72) Inventor : 



SUMITOMO CHEM CO LTD 
NAKAGAWA HIKARI 
AKATSUKA MINORU 
ONISHI TOSHIHIRO 
KUWABARA MASATO 



(30)Priority 

Priority number : 07197394 



Priority date : 02.08.1995 Priority country : JP 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which does not cause 
decrease in the contrast ratio or change in the background color in a wide temp, range. 
SOLUTION: This liquid crystal display device is a film-compensation type STN liquid crystal 
display device consisting of a STN liquid crystal cell in which liquid crystal molecules are 
arranged in a twisted state with 100-300° twisted angle between two substrates, a pair of 
polarizing plates disposed on both sides of the liquid crystal cell and at least one or plural 
sheets of film-type optical phase difference plates disposed at least one side of the liquid 
crystal cell between the cell and the polarizing plate. The film-type optical phase difference 
plate is prpduced.by^dispersjng a jside-chaia ppjymeiJiquid. crystal in anQtbjer : pplym^r;.film^Tb^ M ^ 
change rate of retardation with temp, of the optical phase difference plate is smaller than that-:--,; 
6f the liquid Crystal c^lharid it decreases at -ir " ^ --^r : - 



LEGAL STATUS 

[Date of request for examination] 09.06.2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAnEaijBDA4091 01 51 7P... 2005/1 1 /1 7 



Searching PAJ 2/2 ^— V 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAnEaijBDA4091 01 51 7P... 2005/1 1/1 7 



JP09-101517A 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
LThis document has been translated by computer, 
precisely. 

2 **** snows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



So the translation may not reflect the original 



[Claim(s)] 

[Claim l] The STN liquid crystal cell which carried out the twist array of the liquid crystal molecule on 
the 100 degrees - 300 degrees twist square among both substrates, One pair of polarizing plates arranged 
at the both sides of this liquid crystal cell and a film optical phase contrast plate are set at least at one 
side to one sheet or the film compensation mold STN liquid crystal display arranged two or more sheets, 
while being a liquid crystal cell and a polarizing plate. The liquid crystal display characterized by a film 
optical phase contrast plate being the film which makes it come to distribute a side -chain mold polymer 
liquid crystal in the film of other macromolecules. 

[Claim 2] The liquid crystal display according to claim 1 with which the rate of a temperature change of 
the retardation of a film optical phase contrast plate is less than [ it of a liquid crystal cell ], and is 
characterized by becoming small at an elevated temperature. 

[Claim 3] Rate -of- change R80/25 of the retardation in 80 degrees C to the retardation in 25 degrees C of a 
film optical phase contrast plate Liquid crystal display according to claim 2 characterized by filling the 
following relation to Tc (clearing point and unit **) of the liquid crystal in a liquid crystal cell. 
[Equation l] 0.005Tc+0.06 <=R80/25 <=0.005Tc+ - 0.46 and R80/25 <1 - [Claim 4] Rate -of -change R80/25 
of the retardation in 80 degrees C to the retardation in 25 degrees C of a film optical phase contrast plate 
Liquid crystal display according to claim 2 characterized by filling the following relation to Tc (clearing 
point and unit **) of the liquid crystal in a liquid crystal cell. 
[Equation 2] 0.005Tc+0.15 <=R80/25 <=0.005Tc+0.33 and R80/25 <1 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display using a still more detailed film 
optical phase plate suitable as a color compensating plate of a STN liquid crystal display about the liquid 
crystal display which used the optical phase contrast plate. 

[0002] ^ - ; ;■ > ; . - •• 

[Description of the Prior Art] In recent years, many liquid crystal displays are adopted as displays, such 
as instruments of an automobile or a personal computer, a word processor, and a - data -ter minal. In order 
for these many to prevent a contrast fall and a viewing-angle property becoming narrow in order to 
perform a mass display, they are mainly using the super twist nematic (it may be hereafter called STN) 
mode. However, STN had a fault used as a coloring display in order to use the birefringence effectiveness. 
[0003] Then, the high polymer film compensation mold liquid crystal display component for which 
compensate for coloring by the birefringence and monochrome display is made to perform was developed. 
It is made for the anisotropy of a refractive index to produce the high polymer film for compensation by 
performing extension and orientation including a specific macromolecule component. 
[0004] However, this display device had the fault which the compensation engine performance falls from 
the difference in the temperature change of the retardation of a liquid crystal display component and a 
film optical phase plate in high low temperature, and causes the fall of contrast, permeability, and a 
viewing-angle property, and background color change by the difference in the temperature characteristic 
of deltan which the macromolecule component of a film optical phase plate has, and deltan which the 
liquid crystal in a liquid crystal display has. That is, compared with the liquid crystal used for a liquid 
crystal display, the temperature change of a birefringence is remarkably small, the compensation engine 
performance falls in an elevated temperature or low temperature by the difference in this property, and 
the macromolecule component with refractive -index anisotropy deltan usually has the fault which causes 
the fall of the contrast of a display device, permeability, and a viewing-angle property, and background 
color change. That is, by the difference in the temperature characteristic of deltan of the macromolecule 
component of a film optical phase plate, and the liquid crystal in a liquid crystal display, since the 
temperature changes of the retardation of a liquid crystal display component and a film optical phase 
contrast plate differed, the liquid crystal display which performs monochrome display using a film optical 
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phase contrast plate had the trouble of causing the fall of a contrast ratio, permeability, and a 
viewing-angle property, and background color change with temperature. 

[0005] As an approach of solving these problems, what used the acrylic film (a polymethyl methacrylate, 
PMMA) isNknown conventionally (JP,6-27433,A). However, since the liquid crystal and the molecular 
structure to which a film optical phase contrast plate becomes thick since the own birefringence of a 
polymer by which the temperature characteristic of a retardation will be restricted to the phase contrast 
plate using PMMA in ingredient is small differed from each other, there was a trouble of contrast falling 
under the effect of wavelength dispersion. Moreover, to JP,5-257013,A, a liquid crystal molecule is 
distributed at a high polymer film, and obtaining a phase contrast film is indicated by by extending the 
whole high polymer film. However, there is no publication of whether the effectiveness which was 
excellent at the time of the combination of the liquid crystal compound and macromolecule which have 
what kind of property concretely is acquired. Moreover, it is not mounted in a liquid crystal display, but 
there is also no publication of whether the effectiveness which was excellent when the 
macromolecule -liquid crystal molecular dispersion film which has what kind of property combined with a 
liquid crystal cell is acquired. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention cancels such a trouble, doubles the temperature 
change of the rate of a birefringence of a film optical phase contrast plate and a liquid crystal display 
component with an optimum value, and sets it as one purpose to offer the liquid crystal display in which a 
substantial temperature compensation is possible in a large temperature field with the film optical phase 
contrast plate which requires the almost same wavelength dispersion as liquid crystal. Especially, it aims 
at offering a liquid crystal display with more high display grace at wide range temperature to a film 
optical phase contrast plate by making liquid crystal, the temperature characteristic approximated 
extremely, and wavelength dispersion have. Moreover, it is large and the temperature field where a film 
optical phase contrast plate is stable as a film aims at offering a practical liquid crystal display on wide 
range temperature conditions. Furthermore, it aims at offering the liquid crystal display which raised 
practical use value by offering a practical optical phase contrast plate that it is easy to carry out molding 
as a film optical phase contrast plate. 
[0007] 

[Means for Solving the Problem] The temperature change of a retardation (deltan-d) which the film 
optical phase contrast plate to which this invention is made that the above-mentioned trouble should be 
solved, compensate for coloring in a film compensation mold liquid crystal display, and monochrome 
display is made to perform has The film which distributed the side chain mold polymer liquid crystal with 
the temperature characteristic equivalent to the liquid crystal constituent in a liquid crystal display 
component in the film of other macromolecule s (it may be hereafter called a polymer liquid crystal 
distribution film) The liquid crystal display characterized by using^and obtaining/a good display in high 
low temperature is offered. ~ ~ 

[0008] That i^ffi^ . - 

[l] The STN liquid crystal cell which carried out the twist array of the liquid crystal molecule on the 100 
degrees - 300 degrees twist square among both substrates, One pair of polarizing plates arranged at the 
both sides of this liquid crystal cell and a film optical phase contrast plate are set at least at one side to 
one sheet or the film compensation mold STN liquid crystal display arranged two or more sheets, while 
being a liquid crystal cell and a polarizing plate. The liquid crystal display characterized by a film optical 
phase contrast plate being the film which makes it come to distribute a side chain mold polymer liquid 
crystal in the film of other macromolecules. 

[0009] [2] The liquid crystal display given in [l] with which the rate of a temperature change of the 
retardation of a film optical phase contrast plate is less than [ it of a liquid crystal cell ], and is 
characterized by becoming small at an elevated temperature. 

[0010] [3] Rate of -change R80/25 of the retardation in 80 degrees C to the retardation in 25 degrees C of a 
film optical phase contrast plate Liquid crystal display given in [2] characterized by filling the following 
relation to Tc (clearing point and unit **) of the liquid crystal in a liquid crystal cell. 

[Equation 3] Rate -of -change R80/25 of the retardation in 80 degrees C to the retardation in 25 degrees C 
of 0.005Tc+0.06 <=R80/25 <=0.005Tc+0.46 and R80 / 25 <l[4] film optical phase contrast plate Liquid 
crystal display given in [2] characterized by filling the following relation to Tc (clearing point and unit **) 
of the liquid crystal in a liquid crystal cell. 

[Equation 4] 0.005Tc+0.15 <=R80/25 <=0.005Tc+0.33 and R80/25 <l[001l] 

[Embodiment of the Invention] Hereafter, this invention is explained with reference to a drawing. As for 
the liquid crystal layer used for the liquid crystal display component of this invention, a super twist 
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NEMATCHIKKU liquid crystal display component is used. In this case, among one pair of transparent 
electrode substrates arranged concrete almost in parallel, the dielectric constant anisotropy containing 
an optically active substance pinches a forward nematic liquid crystal, and should just make angle of 
torsion of the liquid crystal molecule between two electrodes 100 degrees - 300 degrees. This is for being 
easy to produce the domain scattered about in a hysteresis or light, when there is little improvement in 
the contrast ratio at the time of carrying out the time -sharing drive by high Duty for which a steep 
permeability change is needed at less than 100 degrees and it exceeds 300 degrees conversely. 
[0012] Moreover, that by which especially the retardation of a liquid crystal layer is set to 0.4 micrometers 
■ 1.5 micrometers is desirable. When the compensation layer of the interference color is added and it 
considers as monochrome display, in less than 0.4 micrometers, the permeability of a retardation at the 
time of ON is low, and it is because it is easy to become the bluish foreground color, and the hue at the 
time of ON serves as red from yellow and cannot serve as monochrome display easily, if 1.5 micrometers is 
exceeded. It is desirable that a retardation is set to 0.5 micrometers ■ 1.0 micrometers especially for the 
application as which achromatic color-ization of a foreground color is required severely. 
[0013] The basic configuration of the liquid crystal cell which pinched the above-mentioned liquid crystal 
layer is as follows. ITO (In2 03-Sn02) by which patterning was carried out to the front face of substrates, 
such as plastics and glass, by the desired pattern, and Sn02 etc. - a transparent electrode is prepared 
and it considers as a substrate with an electrode. Patterning of the electrode layer may be carried out 
corresponding to a display, and when used as a common electrode, it may be used as a solid electrode. 
Especially as the formation approach of an electrode layer, although it does not restrict to this, from the 
standpoint which makes thickness homogeneity, vacuum deposition, a spatter, etc. are used preferably. 
[0014] Moreover, in this invention, the insulator layer of Si02 and Ti02 grade, the phase contrast film, 
the polarization film, the reflective film, a photoconductive layer, etc. may be formed on an electrode or in 
the bottom if needed. The electrode of the shape of 640 stripe is formed in one substrate, as a typical 
example of a transparent electrode configuration, the electrode of the shape of 400 stripe is formed in the 
substrate of another side so that it may intersect perpendicularly with this, and a display like 640x400 
dots is made. Furthermore, it can consider as the electrode of the shape of 1920 stripe, being able to use 
the electrode of the 640 shape of this stripe as 3 sets [ 1 ] respectively, and the color filter of RGB is 
arranged, it is full color and 640x400 dots can also be indicated. 

[0015] The orientation control film which consists a front face of film, such as film by which rubbing was 
carried out, such as polyimide and a poly amide, and SiO by which slanting vacuum e vapor ationo was 
carried out, is formed in the front face of a substrate with this electrode. There may be the need of 
applying a perpendicular orientation agent depending on a display mode. The two above-mentioned 
substrates are prepared and the above mentioned liquid crystal layer is pinched, under the present 
circumstances, between an electrode and orientation control film - a substrates short circuit prevention 
: - ~. >• sake* ~- :Ti02; Si02, and^aluminum^ 203«etc.^^an insulator layer may be *prepared><4ead electrodes of Jo w-^ - 

resistance, such as aluminum, Cr, and Ti, may be put side by side to a transparent electrode, or the 
" laminating of the coloir filter may be carried out on ian electrode or t» the bottomV^ ^ ^^^^ • : - - - 
[0016] Usually, a polarizing plate is arranged at least to one side of the outside of this substrate. Although 
arranging on the outside of the substrate which constitutes a eel is common as for this polarizing plate 
itself, as long as the engine performance allows, the substrate itself may be constituted from a polarizing 
plate, or it may be prepared as a polarization layer between a substrate and an electrode. 
[0017] In this invention, it is usable also in a transparency mold or a reflective mold, and the application 
range is wide. In addition, when using it with a transparency mold, it is desirable to arrange the light 
source on a background. Moreover, a transparent material and a color filter may be. used together also to 
the light source. Furthermore, when using it with a transparency mold, parts for the background other 
than a pixel can also be covered by the light- shielding film by printing etc. Moreover, a reverse drive can 
also be carried out so that a selection wave may be impressed to a part not to display while using a 
light- shielding film. 

[0018] Furthermore, it is also possible to use a color filter together in this invention. By forming in a eel 
inside, this color filter does not produce gap by the viewing angle, and the more precise color display of it 
becomes possible. It may be formed in the electrode bottom and, specifically, may be formed in the 
electrode bottom. Moreover, the color filter and color polarizing plate for amending a color may be used, 
coloring matter may be added in liquid crystal, or lighting which has specific wavelength distribution may 
be used. In this invention, it drives by connecting the driving means for impressing an electrical potential 
difference to the electrode of the liquid crystal cell of such a configuration. This invention is the range 
which does not spoil the effectiveness of this invention in addition to this, and can apply the various 
techniques currently used with the usual super twist pneumatic liquid crystal display. 
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[0019] Drawing 1 shows the fundamental sectional view of one example of the liquid crystal display of 
this invention. It is the liquid crystal cell as which 1 and 2 perform the polarizing plate of a pair by 
electrical-potential-difference impression, and 3 displays concretely in drawing. As liquid crystal used 
suitable for a liquid crystal cell here, in order to fit the temperature characteristic of a giant- molecule 
distributed film and a retardation, the comparatively high liquid crystal of Tc (clearing point) is good, and 
specifically, the liquid crystal of the range whose Tc is 80 degrees C - 130 degrees C is good. 4 shows the 
film optical phase plate. The glass substrate with which 5 and 6 constitute a liquid crystal cell, ITO by 
which 7 and 8 were formed in the inside (In2 03-Sn02), The transparent electrode of Sn02 grade, and 9 
and 10 carry out rubbing of the film, such as polyimide and a polyamide, or Ti02 by which the orientation 
control film which carried out the slanting vacuum evaporationo of the SiO etc., and formed it, and 11 and 
12 are prepared as occasion demands for substrates short circuit prevention between a transparent 
electrode and the orientation control film, Si02 and aluminum 203 etc. - a sealant for an insulator layer 
and 13 to carry out the seal of the circumference of these two substrates 1 and 2 and 14 show the liquid 
crystal layer. 

[0020] Conventionally, since the film compensation mold liquid crystal display was using the 
macromolecule with a molecule upright to a principal chain like a polycarbonate for the film optical phase 
plate, it had the fault from which the fall of contrast etc. takes place from the difference in the variation of 
a retardation in an elevated temperature from the difference in the temperature characteristic of deltan 
of the liquid crystal in a liquid crystal display component, and the macromolecule which is the component 
of a film optical phase plate. So, in this invention, in order to solve these problems, the film optical phase 
contrast plate which distributed the side chain mold polymer liquid crystal in other high polymer films 
was created. A side-chain mold polymer liquid crystal has the meso gene radical which shows liquid 
crystallinity to a side chain, and it is known that the heat behavior of a side chain is the same as that of 
the liquid crystal in a eel almost. 

[0021] However, when the film optical phase contrast plate was created with the side chain mold polymer 
liquid crystal simple substance, there was a problem in the dependability of a film optical phase contrast 
plate, membrane formation nature, etc. from the property of a polymer, and there was a trouble of it 
having to insert and being crowded with base materials, such as glass. So, in this invention, by 
distributing a side-chain mold polymer liquid crystal further in other polymers by which film-izing and 
dependability were stabilized, the dependability of a film optical phase contrast plate was raised, 
membrane formation nature was improved, and the phase contrast plate which can obtain the 
retardation stabilized even if it lost the base material was created. At this time, a retardation can be 
adjusted by extending a film, even if it carries out orientation of the molecule neither by the orientation 
control film nor the magnetic field method, since the film optical phase contrast plate itself has a certain 
amount of reinforcement. Moreover, the film phase contrast plate with which the temperature 
^characteristics r -of a ^^ retardation^differ^can-als©*be^ easily created fcy changing a liquidicrystakpGlymerveby- 
using these approaches. -■ . 

[0022] As a high -polymer film used by this invention/ the giant molecule with which change of optical 
property or a configuration takes place neither at the operating temperature limits of a liquid crystal 
display nor the temperature of a pasting process with a liquid crystal cell is desirable, and a giant 
molecule with to some extent high flow temperature is preferably used in a thermoplastic engineering 
giant molecule with a to some extent high glass transition temperature, or the giant molecule with which 
the plasticizer is added. As the glass transition temperature for which a matrix is asked, or softening 
temperature, 80 degrees C - 250 degrees C are desirable, and 90 degrees C - 200 degrees C are still more 
desirable. 

[0023] As a giant molecule which fulfills these conditions, a polycarbonate, polysulfone, polyarylate, 
polyether sulphone, 2 cellulose acetate, cellulose triacetate, an ethylene -vinylalcohol copolymer, 
polyethylene terephthalate, polyethylenenaphthalate, etc. are illustrated, and a polycarbonate, 
polysulfone, cellulose triacetate, and polyethylene terephthalate are illustrated preferably. The side-chain 
mold polymer liquid crystal in which a distributed condition with the polymer liquid crystal good in a 
high polymer film used by this invention and a refractive-index anisotropy are shown and which has a 
meso gene radical in a side chain as a thing is used suitably. 4-30 are desirable still more desirable, and 
the polymerization degree of these polymer liquid crystals is 5-20. 

[0024] A polysiloxane system is desirable although a methacrylate system, an aery late system, and a 
polysiloxane system are illustrated as structure of a principal chain as a polymer liquid crystal used by 
this invention. The meso gene radical used by this invention can use a well-known thing, and is combined 
with an alkylene group or the alkylene ether to carbon numbers 110 called the principal chain of a 
polymer liquid crystal, and a spacer. The approach of carrying out the polymerization of the monomer 



-4- 



JP09-101517A 



which has a meso gene radical as the synthetic approach of a polymer liquid crystal of having these meso 
gene radical in a side chain, and the approach of adding a meso gene radical to a macromolecule are 
illustrated. Moreover, these side-chain mold polymer liquid crystals may be used independently, and it 
may mix and they may be used. Moreover, the side chain radical of a side chain mold polymer liquid 
crystal does not need to be single, and may be a copolymerization object which consists of a different side 
chain. 

[0025] Next, the creation approach of the high polymer film which the polymer liquid crystal distributed 
is explained. Especially as the mixed approach of a polymer hquid crystal and a macromolecule, although 
not restricted, it is desirable to mix in the state of a solution from a homogeneous viewpoint. The 
approach of specifically dissolving a macromolecule in a solvent, dissolving a polymer liquid crystal in 
this, and mixing is mentioned. The solvent to be used has the desirable one where the solubility to this 
macromolecule or a polymer hquid crystal is larger. After kneading the membrane formation approach of 
a high polymer film by the solvent cast method which carries out the cast from a solution, the extrusion 
casting method which kneads by the solid state, extrudes from a die etc., and is used as a film, and the 
solid state, the press casting method used as a film with the calender method used as a film by the 
calender roll, a press, etc. is illustrated. The solvent cast method for having excelled in thickness 
precision also in this is desirable. 

[0026] As the extension approach when extending heating the film after membrane formation, the tenter 
extending method, a roll slowing growth method, the rolls compression extending method, etc. are 
illustrated. The tenter extending method from viewpoints of a film plane, such as homogeneity, and a roll 
slowing growth method are desirable. There is especially no limit about the heating approach of a film. 
Although suitably chosen by the transition temperature of the matrix polymer used about whenever 
[ stoving temperature ], or liquid crystal, and the rate of a temperature change of the retardation of the 
liquid crystal polymer distribution film obtained, 90 degrees C or more are desirable. 
[0027] The reason for the ability to compensate a birefringence with sufficient dependability in a large 
temperature requirement by this invention is considered as follows. In this invention, it is using as a 
liquid crystal polymer distribution film the film optical phase contrast plate to which compensate for 
coloring and monochrome display is made to perform that the fault from which the temperature change of 
the retardation of a liquid crystal display component and a film optical phase contrast plate is different 
first should be canceled, and can do with a film optical phase contrast plate with the temperature 
characteristic of the retardation in a hquid crystal display component, and the temperature characteristic 
of same deltan. Thus, it becomes possible for the retardation difference of a liquid crystal display 
component and a film optical phase contrast plate not to change at the time of high low temperature, but 
to prevent change of a contrast ratio or a background color. It is desirable to set up the width of face of the 
rate of a temperature change of the retardation of a film optical phase contrast plate from a viewpoint of a 

^wipreeise temperature Compensation according ^to the^learing- point of hquid^ 

desirable the above [several 3] and to set up among both, so that the relation of [several 4] may be 

: - zy materialized especially. Moreover, it is" desirable from fields, such as a contrast ratio at the time of ah 
elevated temperature, to make it the rate of a temperature change of the retardation of a film optical 
phase contrast plate not exceed it of a liquid crystal cell. In addition, two - five film optical phase contrast 
plates can be used in piles. By carrying out like this, when those who used it two or more sheets from one 
(l) film type combine with a film with the dependability besides (2) high [ optical compensation nature ] it 
is good unreliable, there is a merit - high dependability is acquired. 
[0028] 

[Example] Hereafter, although an example explains this invention in detail, this invention is not limited 
to these. 

As the example of comparison 1 first substrate, patterning of the ITO transparent electrode prepared in 
the shape of a glass substrate is carried out to the shape of a stripe, and it is Si02 by the replica method. 
The insulator layer for short circuit prevention to depend is formed, and it is SUPINKO about the 
overcoat of polyimide. - The substrate which Carried out TO, carried out rubbing of this, and formed the 
orientation control film was created. As the 2nd substrate, patterning of the ITO transparent electrode 
prepared in the shape of a glass substrate is carried out to the shape of a stripe so that it may intersect 
perpendicularly with the 1st substrate, and it is Si02. The insulator layer was formed, the overcoat of 
polyimide was carried out, and the substrate which carried out rubbing of this so that it might become the 
direction of rubbing of the 1st substrate and the crossed axes angle of 60 degrees, and formed the 
orientation control film was created. 

[0029] Formed the liquid crystal cell which carried out the seal of the circumference of these two 
substrates by the sealant, and the dielectric anisotropy poured in the forward pneumatic hquid crystal (Tc 
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=110 degree C), it is made to serve as a liquid crystal layer of the left whorl of 240degree torsion in this 
liquid crystal cell, and the inlet was closed. The retardation of the liquid crystal layer of this example was 
880nm (measurement wavelength of 590nm) at 25 degrees C. The polycarbonate (the Teijin make, trade 
name pan light C1400) was dissolved so that it might become 20wt(s)% to a methylene chloride, from 
APURITA of 500-micrometer gap, the cast was carried out and the film was obtained. When the obtained 
film was extended 1.2 times at 180 degrees C, the 25-degree C retardation obtained the film optical phase 
contrast plate which is 397nm. Even if it heated the obtained film optical phase contrast plate at 80 
degrees C, there was no change of a retardation. Drawing 1 is drawing which expressed typically the 
liquid crystal display component used this time. As for one pair of polarizing plates, and 3, 1 and 2 are [ a 
liquid crystal cell and 4 ] film optical phase contrast plates. (A) of drawing 2 and (B) are the top views 
having shown the relative position of the polarization shaft orientations of a lower polarizing plate, and 
the direction of a major axis of the liquid crystal molecule of the liquid crystal layer bottom in the 
polarization shaft orientations of the upper polarizing plate seen from the top, the direction of an optical 
axis of a film optical phase plate and the direction of a major axis of the liquid crystal molecule of a liquid 
crystal layer top, and the list. 

[0030] What measured counterclockwise the direction of the polarization shaft 16 of the upper polarizing 
plate seen from [ of the liquid crystal molecule 15 of a liquid crystal layer top ] the major axis here theta 1, 
What measured counterclockwise the direction 17 of an optical axis of the birefringent plate seen from [ of 
the liquid crystal molecule 15 of a liquid crystal layer top ] the major axis theta 2, what measured 
clockwise the direction of the polarization shaft 19 of the lower polarizing plate seen from [ of the liquid 
crystal molecule of the liquid crystal layer bottom / of 18 ] the major axis - theta 3 what measured 
clockwise the direction of the birefringent plate 20 of the lower polarizing plate seen from [ of the liquid 
crystal molecule of the liquid crystal layer bottom / of 18 ] the major axis - theta 4 ** - it carries out. 
theta 1 in the example 1 of a comparison, theta 2, theta 3, and theta 4 They are 130 degrees, 100 degrees, 
40 degrees, and 100 degrees, respectively. 

[0031] In the liquid crystal display of the example 1 of example 1 comparison, the film optical phase 
contrast plate which makes a high polymer film come to distribute a side-chain mold polymer liquid 
crystal was used instead of the film optical phase contrast plate of a polycarbonate. This film optical 
phase contrast plate is the following, and was made and obtained. The straight chain-like siloxane system 
liquid crystal oligomer (the nematic phase was shown and pneumatic one / isotropic phase transition 
temperature was 66 degrees C.) and the polycarbonate (Teijin make' trade name pan light C1400) which 
have a meso gene radical in a side chain were mixed so that it might be set to 7^93 by the weight ratio, 
and mixture was dissolved so that it might become 20wt(s)% to a methylene chloride. The cast of the 
obtained solution was carried out from the applicator of 500-micrometer gap, and the film was obtained. 
When the obtained film was extended 1.6 times at 180 degrees C, the retardation in 25 degrees C and 80 
'^degTOM : C obtained^ 

[0032] It is this film optical phase contrast plate like the example 1 of a comparison theta 1, theta 2, theta 
3, and theta 4 It considered as 130 degrees, 100 degrees, 40 degrees, -and 100 degrees; respectively/and 
when the same measurement as the example 1 of a comparison was performed, a result as shown in Table 
1 was brought. Moreover, change of a contrast ratio and a background color decreased compared with the 
conventional film compensation mold liquid crystal display component at the time of low temperature. 
Moreover, drive conditions measured by l/32Duty-l/7Bias here. 
[0033] 
[Table 1] 
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[0034] 

[Effect of the Invention] This invention has the outstanding effectiveness that the liquid crystal display 
which cancels a fall of a contrast ratio, change of a background color, etc. at the time of the elevated 
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temperature which was the fault of the conventional film mold liquid crystal display, and has neither the 
fall of a contrast ratio nor change of a background color in a large temperature requirement is obtained. 
Moreover, it is thought that there is.effectiveness in the viewingangle property in the time of an elevated 
temperature etc. in addition to this. 

[Brief Description of the Drawings] 

[Drawing ll The sectional view which expressed typically the liquid crystal display component by this 
invention. 

fDra wing 21 The top view having shown the relative position of the direction of a major axis of the liquid 
crystal molecule of the bottom seen from the top, and the bottom, the polarization shaft orientations of a 
polarizing plate, and the direction of an optical axis of a film phase plate. 
[Description of Notations] 



1 


Polarizing plate 


2 


Polarizing plate 


3 


Liquid crystal cell 


4 


Film optical phase contrast plate 


5 


Glass substrate 


6 


. . Glass substrate 


7 


Transparent electrode 


8 


Transparent electrode 


9 


Orientation control film 


10 


Orientation control film 


11 


. Insulator layer 


12 


, , , Insulator layer 


13 


Sealing compound 


14 


.... Liquid crystal layer 



